Assignment of the locus for arachnomelia syndrome to bovine chromosome 23 in Simmental cattle.
Arachnomelia syndrome is a lethal inherited malformation mainly of the limbs, vertebral column and skull in cattle, which poses a severe impairment to farmers and breeders. Recently, a number of cases of arachnomelia syndrome have occurred in the Simmental breed and some sires with excellent breeding values had been shown to be carriers of the disease. We herein report the genetic mapping of the mutation underlying arachnomelia in cattle. The disease was mapped using a two-stage genome scan. A first round autosomal genome-wide screening using a limited number of cases identified three chromosomal regions with lod-scores > 1. The position of the arachnomelia syndrome locus was identified to be on BTA 23 by genotyping an additional, independent set of animals with markers that provided positive lod-scores in the course of the initial genome-wide screen. Using a denser set of regional microsatellites, the locus could be mapped to a region about 9 cM in length. The most significant linkage signal with arachnomelia syndrome was obtained with marker NRKM-17 (lod-score > 20) using a recessive model. Interestingly, different genes seem to be responsible for the disease in Brown Swiss and Simmental breeds, as arachnomelia syndrome was mapped to a different location in Brown Swiss. The results provide sufficient information for the development of a genetic test system and also allow the identification of positional candidate genes.